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(54) HEAT TRANSFER PIPE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain high quality of the heat transfer rate by inducing the 
turbulence in fluid as well as to obtain a heat transfer pipe having the heat transfer 
surface construction of high durability, by a method wherein protuberance of which 
side being continuous circle or ellipse shape having curvature, are provided at the 
inside of pipes, and rib shapes are formed incurvedsurface shapes. 
CONSTITUTION: Protuberances 3 are formed along curved lines 4 of spiral type in 
the inner wall surface of the heat transfer pipe. These protuberances 3 take the 
shape of circular protuberances 32 in front view, or ellipse type ptoruberances 34 
or ellipse curved line shaped protuberances 36 of nonsymmetry similar to the 
crooss section of oval shape. Also about the shape of the section surface of higher 
part than the base of the protuberance, it takes similar shape with of each base, 
and the section area is decreased comparing to the base. The shape of the section 
is not angular line of the acute angle shape to distinguish the side of each rib. and 
is formed with curved line. Since the heat transfer is accelerated by protuberances 
which are formed in the inner wall of the pipe and having smooth curvature, the 
heat transfer pipe is difficult to receive the fluid pressure, the heat transfer rate is 
improved by very small fluid eddys which are induced by the protuberance having 
anti-corrosion quality and, moreover, smooth shape. 
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Page 3, Lower left column. Lines 4 to 15 : 

The fluid flow passing along the row of protrusions formed on the inside 
of the tube and having cufv^ature depends on the arrangement of thereof Fig. 9 
shows a fluid flow for the staggered arrangement of protrusions 3 wherein the flow 
90 after difftision of fluid impinges again on the downstream protrusion whereby the 
heat transfer effect is maintained. 

On the other hand. Fig, 10 shows a fluid flow for the grid-like 
arrangement of protmsions 3 wherein the flow outside the protrusions passes in a 
straight line in the direction of the tube axis and the vortex 100 before diffusion of 
fluid impinges on the downstream protrusion whereby the heat transfer effect is 
decreased. 

Therefore, the improved heat transfer effect is obtained for the staggered 
arrangement of protrusions as compared to that of the grid-like arrangement of 
protrusions. 
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